The direct involvement of clinical pharmacists in patient care is an ever-evolving role in the pharmacy profession. A systematic review by Kaboli *et al*., (2006) discussing the involvement of clinical pharmacists in inpatient medical care showed that inpatient services by clinical pharmacists have resulted in improved care without evidence of harm.\[[@ref1]\] Among the many roles that a pharmacist can play in a healthcare setting is patient counseling which has been linked to many positive heath care outcomes. Patient counseling helps in identifying processes that can help in preventing drug-related problems.\[[@ref2]\] Schnipper *et al*., (2006) have also reported that medication review, patient counseling, and telephone follow-up by a pharmacist were associated with a lower rate of preventable adverse drug effects 30 days post-hospital discharge. In addition, medication knowledge has been shown to be directly proportional to the educational level of the patients.\[[@ref3]\] For example, Marks *et al*., (2010) found that the Medication Knowledge Score (MKS) was affected positively by younger age, higher educational level, and female gender.\[[@ref4]\] Trevino *et al*., (2005) have also shown that medication knowledge is positively correlated with education.\[[@ref5]\] However, Kerzman *et al*., (2005) have reported contradictory findings stating that there is no significant effect of age, gender or educational level on medication knowledge of patients.\[[@ref6]\] Nevertheless, most evidence indicates a benefit to identifying patients with limited health literacy and offering them tailored medication counseling that fits their needs.\[[@ref7]\]

The aim of this article is to evaluate the effect of patients' educational level and previous counseling on medication knowledge among patients visiting King Abdulaziz Medical City (KAMC), a tertiary care center.

Methods {#sec1-1}
=======

This study was conducted by patient counseling pharmacists at KAMC, which is a tertiary care center located in Riyadh, Saudi Arabia. The study used a convenience sample that included hospitalized and ambulatory patients over a period of 5 weeks.

The study was approved by the Institutional Review Board (IRB) of King Abdulaziz Medical City at the National Guard Health Affair, Riyadh, Saudi Arabia. A verbal approval to participate was sought from patients by the counseling pharmacist in order to include them in the study. Of 100 patients that were approached, 90 agreed to be included in the study.

The pharmacist obtained data during one-on-one interviews with the patients. The patient counseling form used in the interviews included two sections. The first section elicited demographic information, age, gender, and educational level and included a question about receiving previous counseling. The second section included four questions that were concerned with the patient\'s medication knowledge:

Does the patient recognize his/her medications?Does the patient know the indication(s) of his/her medications?Does the patient know the dosage schedule of his/her medications? and finally,Does the patient know the major side effects of his/her medications?The answers to these questions were rated by a 4-point Likert scale: 1 = Excellent, 2 = Good, 3 = Acceptable, and 4 = Bad. Excellent means that the patient has recalled all the required information, Good means that the patient has recalled the majority of the required information, Acceptable means that the patient has recalled some of the required information and Bad means that the patient recalled very little or none of the required information. These questions have been used, in various forms, in previous studies.\[[@ref4][@ref8][@ref9]\] The questions in the specific form that is used in the current study have not been validated.

Association between variables was statistically analyzed using the cross-tabulation (Chi square) method implemented in Statistical Package for the Social Sciences (SPSS) v20 (IBM, USA). A *P* \< 0.05 was considered significant.

Results {#sec1-2}
=======

The sample characteristics are shown in [Table 1](#T1){ref-type="table"}. One hundred patients were approached, all of whom could communicate verbally and had no signs of dementia. Of the 100 approached, 90 patients agreed to participate in the study and completed the interview giving a response rate of 90%. The patients were categorized according to age groups into three categories: \<40 years (22.2%), 40-59 years (34.4%), and ≥60 years (43.3%) with an overall average age of 52.9 ± 17.6 years. The participants were 63.3% males and 36.7% females. The patients were categorized according to the level of education into three categories: None (65.6%), below high school (23.3%), and high school or above (11.1%). Finally, 45.6% of the patients indicated that they had received previous counseling compared to 50.0% and 4.4% of the patients who indicated that they did not receive previous counseling or they cannot remember, respectively.

###### 

Characteristics of the sample
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The association between the education levels of patients with other demographics was analyzed and the results are summarized in [Table 2](#T2){ref-type="table"}. There was no significant association between the education level of the patients and gender. However, the patients' educational level was found to be significantly associated with age, *P* \< 0.05. In this regard, 40.7% of the non-educated participants were \<60 years of age, while 80.9% of the patients with less than high school education were \<60 years of age and all those with high school education or above were \<60 years of age. With regard to medication knowledge, the patients' education level was significantly associated with all four aspects of medication knowledge (*P* \< 0.05), i.e., medication recognition, medications' indication, dosage schedule, and the medications' major side effects. Only 35.8% of the non-educated patients showed good to excellent recognition of their medications compared to 90% and 90.5% for the other two more educated groups. Similarly, 47.5% of the non-educated groups showed good to excellent knowledge of the indications of their medication compared to 80% and 81.0% for the other two more educated groups. The trend continues with the knowledge of dosage schedule as 56.9% of the non-educated group showed good to excellent knowledge of their medication schedule compared to 76.2% and 80.0% of the other two more educated groups. In case of the knowledge of the medications' side effects, patients showed more dramatic stratifications. Here, only 13.6% of the non-educated group demonstrated good to excellent knowledge, while 38.1% of the group whose education is below high school and 70.0% of the patients who have high school education or above demonstrated good to excellent knowledge of their medications' side effects.

###### 

Cross tabulation of the level of education and pervious counseling *vs*. medication knowledge
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Like the education level, previous counseling was significantly associated with medication recognition, indications, schedule and side effects (*P* \< 0.05), \[[Table 2](#T2){ref-type="table"}\]. Here, 97.6% of the patients who received previous counseling showed good to excellent recognition of their medications compared to 37.2% for those who did not. Similarly, 90.2% of the patients who received previous counseling showed good to excellent knowledge of the indications of their medication compared to 29.5% for those who did not. Excellent to good knowledge of medication schedule was demonstrated by 87.8% of the patients who received previous counseling compared to 43.2% for those who did not. The least level of knowledge was related to medication side effects as 52.9% of the patients who received previous counseling demonstrated good to excellent knowledge compared to 12.5% for those who did not.

Finally, there was a significant association between the education level of the patients and receiving previous counseling (*P* \< 0.05). Here, 62.7% of the non-educated group did not receive previous counseling compared only to 27.8% and 30.0%for the other two educational groups.

Discussion {#sec1-3}
==========

Most of the participants in this study were non-educated which may be due, in part, to the fact that most of the participants were ≥60 years of age as older age was significantly associated with lower level of education. In addition, the World Bank statistics about Saudi Arabia state the literacy rate of people who are 65 years and above is 25.9% (2004) and for youth, age 15-24 years it is 97.8% (2010).\[[@ref10]\] Unlike age, patients' gender has no significant association with their educational level. These results agree with the 2005-2010 United Nations International Children\'s Emergency Fund (UNICEF) data about Saudi Arabia which shows that distribution of gender is even in the two K-12 education levels (primary and secondary).\[[@ref11]\] On the other hand, the Saudi Central Department for Statistics and Information reported that up to the year 2009, the number of post-secondary female graduates (i.e., above high school education) are 43.0% males compared to 57.0% females.\[[@ref12]\] This difference did not appear in this study, most likely because the sample size of females was very low.

The results show that the higher the level of education, the better is the patient\'s knowledge about his/her medication. This conclusion is in agreement with the results of other studies that have investigated the association between education and patient\'s medication knowledge using different tools such as the MKS developed by Marks *et al*., (2010)\[[@ref4]\] and an adaptive questionnaire developed by Okuyan *et al*., (2012).\[[@ref13]\] The agreement of the results of this study with the results obtained by different tools supports the validity of this study\'s results and its simple questionnaire.

Although it was not surprising to see the significant association between the level of education and the four aspects of patient knowledge investigated in this study, the trend of this association was interesting. While 67.1%, 59.6%, and 65.2% of the total sample showed good to excellent medication recognition, knowledge of indication, and knowledge of dosage schedule, respectively, only 31.2% of the sample demonstrated good to excellent knowledge of the medications' side effects. These results when coupled with fact that only 13.6% of the "non-educated group", 38.1% of "below high school education group", and 70.0% of the "high school education or above group" demonstrated good to excellent knowledge of their medications' side effects, lead to the conclusion that this particular aspect of medication knowledge requires a higher education level. The lower level of knowledge of medication side effects compared to other aspects of medication knowledge has been previously reported in literature by Modig *et al*., (2008) who found that 60% of the elderly patients knew the indication for their medications while only 6% knew the risks, side effects, or interactions related to their medications.\[[@ref14]\] Furthermore, it has been reported that 55.8%, 93.4%, 78.8%, and 11.7% of the patients were able to state their correct drug names, dosages, indications, and at least one side effect, respectively.\[[@ref4]\]

Previous counseling can be considered a specific form of health education in which the patient receives information related to his/her medication. At KAMC, the medication-related information that is offered to patients during counseling sessions covers medication recognition, indication, schedule, and side effects. Taking that into consideration, it would be expected that previous counseling should have a positive effect on patients' medication knowledge as was demonstrated by the results in this study. It has been previously shown that discharge counseling performed by a clinical pharmacist improves the patients' knowledge of their medications.\[[@ref15]\] Accordingly, patient counseling by pharmacists at KAMC can be considered effective as a health education tool. In this context, patient counseling should be considered a continuous process in which the patient is in a process of continuous learning\[[@ref16]\] rather than someone who understands every aspect of his or her medication regimen after the first session of counseling.

Most of the non-educated participants indicated that they were not previously counseled and the opposite was true for the other two educational groups. While this association was significant, *P* \< 0.05, its nature cannot be determined from the available data. The effect of previous counseling was found to be parallel to the effect of higher education level, and that might make their effects additive. It will be interesting to investigate the codependency of the effect of these two variables in a future work.

Finally, the main study limitation was the use of a convenience sample, which can lead to under-representation or over-representation of particular groups within the sample. In addition, convenience samples may not be representative of the population, which undermines the generalizability of the results.

Conclusions {#sec1-4}
===========

Assessment of the association between the level of patients' education and previous counseling on medication knowledge was performed. It was found that better medication knowledge is associated with higher educational levels and previous counseling by a pharmacist. These results are crucial in designing and implementing a patient-counseling program. A well-tailored counseling program that takes into consideration the patients' education level might help in enhancing medication knowledge among those with lower educational levels. Furthermore, continuous patient counseling will also lead to better medication knowledge. We propose to develop and assess a well-structured continuous approach to patient counseling aimed at increasing patient\'s knowledge of their medications, especially side effects, which was the area with weakest response from all participants. This program is expected to be most helpful in patients with low levels of education.
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